Sterol biosynthesis
has been shown to be an attractive target for not only cholesterol lowering agents but also antifungal agents, and a number of inhibitors of sterol biosynthesis have been discovered. Pravastatin^, a 3-hydroxy-3-methylglutaryl coenzyme A reductase (EC 1. 1.1.34) inhibitor, is one of a group of very active antihypercholesterolemic agents. Terbinafine2), a squalene epoxidase (EC 1.14.99.7) inhibitor, and zaragozic acids (squalestatins)3' 4), SSase (EC 2.5. 1.21) inhibitors, are a new group of potent antifungal agents. In the course of our screening program for discovery of sterol biosynthesis inhibitors, a fungus, Aspergillus aculeatus CL38916 was found to produce a new SSase inhibitor, 183 (I) . In this paper we report the taxonomy of the producing organism, and the fermentation, isolation, structure elucidation and biological activities of I.
Results

Taxonomy
Cultural characteristics were as follows: Colonies on Physico-chemical Properties The physico-chemical properties of I are summarized in Table. 1. The molecular formula of I was determined to be C28H38°i3 bY negative ion HRFAB-MS.The UVspectrum showed no characteristic UVabsorption above 210 nm. The IR spectra exhibited the presence of a hydroxyl (3450 cm"1) and a carbonyl (1740 cm"1) group.
Structure Elucidation The 13C NMRspectrum of I showed total 28 carbons which were classified to one methyl, ten methylenes, two methines, two oxymethines, six sp1 methines, one oxyquarternary carbon and six carbonyl carbons, respectively by DEPTexperiments. The NMRspectral data ofI are summarized in Table 2 . End absorption 3450, 2920, 1740, 1400, 1255, 1180 MeOH, MeCN, Acetone, DMSO H2O From the analysis of^H DQF-COSY spectral data, four partial structures drawn with bold lines in Fig. 1, were confirmed. The connections between these partial structures, and six carbonyl carbons, one methylene (C-2) and one oxyquarternary carbon (C-3) were examined by HMBC and selective INEPT experiments.
As shown in Fig. 1 , the unsaturated alkyl chain (C-7-20) was determined by correlations from H-16 (5 2.05) and H-20 (<5 0.90) to C-18 (8 32.9), and from H-9 (<5 2.14)
to C-10 (<5 27.6) and C-ll (<5 129. The connection between the 7-lactone and malic acid moieties (linkage between C-3 and C-4) was determined by The geometry of double bond at C-7 was assigned as E configuration because of the coupling constant (J7 8= 15.0 Hz). In addition, the geometries of double bonds at C-l l and C-14 were deduced to be both Z configuration on the basis of the chemical shift value of the allyic methylene at C-13 (8 26.5)6).
The results described above and the molecular formula for I (C28H38O13) show five additional hydrogens, and therefore suggest the presence of one hydroxyl group and four carboxylic acid residues in the molecule. Thus, the structure of I was determined as shown in Fig. 2 .
Biological Activities As shown in Table 3 , I inhibited rat liver, human liver and Candida albicans microsomal SSases at the IC50s of belongs to the type of alkylcitric acid compounds such as CJ-13,9817), CJ-13,9827) and viridiofungin A8) (Fig. 2) . The biosynthetic pathway of these compoundsis considered to arise by condensation of the carbonyl group of oxaloacetate with the a-methylene group of a fatty acid9'10), suggesting that I also arises by the same biosynthetic pathway with the formation of y-lactone ring and the addition of isocitrate (24-OH) to oxaloacetate (C-2 1). CompoundI inhibited rat liver microsomal SSase with an IC50 of 5.2 //m, but showed 20 times less activity against human enzyme, whereas 982 exhibited same potency to each SSase. It is assumed that the difference of affinity to each SSase or stability of I in humanSSase assay might cause the low potency to human with a mastation data processing system. All NMRspectra were measured in CD3ODunless otherwise indicated and peak positions are expressed in parts per million (ppm) based on the internal standard of the MeOH peak at 3.30ppm for *H NMRand 49.8ppm for 13C NMR. All FAB-MSspectra were measured using glycerol-matrix.
Producing Microorganism
The producing organism, strain CL38916 was isolated Fermentati on Aspergillus aculeatus CL38916 was maintained on potato dextrose agar slant (Difco).
A vegetative cell suspension from the slant was used to inoculate a 500-ml
Erlenmeyer flask containing 100ml of a seed medium (potato dextrose broth 2.4%, yeast extract 0.5% and agar 0.1%). The flask was shaken at 26°C for 4 days on a rotary shaker (7-cm throw at 250rpm). Five ml aliquot was inoculated into a 500-ml Erlenmeyer flask containing 150ml of the seed medium and shaken at 26°C for 3 days.
The second seed culture was inoculated into a 6-liter jar fermentor containing 3 liters of a production medium (sucrose 2%, potato starch 10%, casamino acid 1%, KH2PO4 0.5% and MgSO4-7H2O 0,03%). The fermentation was carried out at 26°C for 14 days at an aeration rate of 3 liters/minute and an agitation rate of 1 ,750 rpm. suspensions were stored at -70°C. Under these conditions, SSase activity was stable for at least several months.
HPLC
SSase Activity Assays were performed on 96-well microtiter plates in a total volume of 50ji\ containing 50mMMOPS-NaOH (pH 7.4), 10mM KF, 10mM MgCl2, 2mM CHAPS, 10mMdithiothreitol, 0.5mM NADPH,50mMascorbate, 20 units/ml ascorbate oxidase, 2 mMglucose-6-phosphate, 20 units/ml glucose-6-phosphate dehydrogenase, rat hepatic microsomes and 6 jiu [1-3H] FPP. After incubation at room temperature for 30 minutes, the reaction was terminated by the addition of 20 ji\ of 1-propanol containing unlabeled 1%squalene. Thirty microliters of reaction mixture was applied onto a polyester-backed silica gel TLC sheet (Sigma; 10 cmX10 cm) which was developed with hexaneEtOAc (7 : 3). After drying, radioactivity in zone containing the squalene (Rf=0.8) was scraped and measured by a scintillation counter1 6']7).
Antifungal Activity Antifungal assay was tested using paper discs (i. 
